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I. Basis of the report 

1 " lHi th I eg ? - d t0 ^ e e,ements of the international application (Replacement sheets which have been furnished to 
the receiving Office m response to an invitation under Article 14 are referred to in this raprta^ri^frmZr 
and are not annexed to this report since they do not contain amendments (Rules 70 16 and 70 ™fi. y f " ed 



Description, Pages 

1-64 

Claims, Numbers 

1-70 

Drawings, Sheets 

1/20-20/20 



as originally filed 



filed with telefax on 14.03.2005 



as originally filed 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in th* 
language in which the international application was filed, unless otherwise indicated under ^ is Item ^ 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

° ^toSl^SSL^^ 100 fUmiShed f ° r thS pUrpOS6S ° f internati °na! preliminary examination (under 

3 ' toterM^n^L?^!? 11 * 0 - a '! d>br amlno ac i d sec « uence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: KMMn > ine 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form, 
furnished subsequently to this Authority in written form, 
furnished subsequently to this Authority in computer readable form. 

The statement that the subsequently furnished written sequence listing does not go beyond the disclosure 
in the international application as filed has been furnished. weyonu me aisciosure 

D taS£ haTbTe^^ rBCOrded h C ° mpUter readab,e form is identical to the w "'«^ sequence 

4. The amendments have resulted in the cancellation of: 



□ 
□ 
□ 



□ the description, 

□ the claims, 

□ the drawings, 



pages: 

Nos.: 

sheets: 
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5 " D ^^i5SSS! en e l tabliS ^ aS J ( , some of) the amendments had not been made, since they have 
been considered to go beyond the disclosure as filed (Rule 70.2(c)). 

( n% y oZ P ' aCement sheetcontainin9 sucn amendments must be referred to under item 1 and annexed to this 
6. Additional observations, if necessary: 

III. Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

1 . The questions whether the claimed invention appears to be novel, to involve an inventive ste D (to be non- 
obvious), or to be industrially applicable have not been examined in respect of" ,nVem,Ve Step (to De noi> 

□ the entire international application, 
S claims Nos. 60,61 

because: 

□ the said international application, or the said claims Nos. relate to the following subject matter which does 
not require an international preliminary examination (specify): 

□ the description, claims or drawings (indicate particular elements below) or said claims Nos are so unclear 
that no meaningful opinion could be formed (specify): unclear 

° could be formld. id C ' aimS ^ S ° inadec * uate| y supported by the description that no meaningful opinion 
E no international search report has been established for the said claims Nos. 60,61 

2. A meaningful international preliminary examination cannot be carried out due to the failure of the nucleotide anri/ 
Kructionsf S6qUenCe KStin9 10 C ° mP ' y With the Standard provided for in ^^^mS!SSS^ 

□ the written form has not been furnished or does not comply with the Standard. 

□ the computer readable form has not been furnished or does not comply with the Standard. 
IV. Lack of unity of invention 

1 . In response to the invitation to restrict or pay additional fees, the applicant has: 

□ restricted the claims. 

□ paid additional fees. 

□ paid additional fees under protest. 

□ neither restricted nor paid additional fees. 

2 ' S Site B?5°K£ U in^l the reauir< ; ment of unity of invention is not complied with and chose, according to 
Rule 68.1 , not to invite the applicant to restrict or pay additional fees. «*wiuing io 

3. This Authority considers that the requirement of unity of invention in accordance with Rules 13.1, 13.2 and 13.3 

□ complied with. 
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□ not complied with for the following reasons: 

4. Consequently, the following parts of the international application were the subject of international preliminary 
examination in establishing this report: 

□ all parts. 

□ the parts relating to claims Nos. . 

V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicabilitv 
citations and explanations supporting such statement 

1. Statement 



Novelty (N) 


Yes: 


Claims 


1-47,49-59,62-67,69 




No: 


Claims 


48,68,70 


Inventive step (IS) 


Yes: 


Claims 


1-47,49-59,64-67 




No: 


Claims 


48,62,63,68-70 


Industrial applicability (IA) 


Yes: 


Claims 


1-59,62-70 




No: 


Claims 


1-59,62-70 



2. Citations and explanations 
see separate sheet 
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Section IV: 

There are multiple (groups of ) inventions in this international application: 

1. Claims: 1-47, 49-59, 62-70 

Claims 1-47, 49-59 and 62-70 directed to a device and a method for non- 
invasive measurement of an individual metabolic rate 

2. Claim 48 

Claim 48 directed to a method for regulating metabolite supply to a metabolising 
particle during culturing 



Section V: 

Reference is made to the following documents: 

D1: EP-A-1 134 583 
D2: EP-A-0 448 923 

D3: SHIKU H ET AL: "Oxygen consumption of single bovine embryos probed by 
scanning electrochemical microscopy." ANALYTICAL CHEMISTRY. UNITED 
STATES 1 AUG 2001, vol. 73, no. 15, 1 August 2001 (2001-08-01), pages 
3751-3758, ISSN: 0003-2700 

N: Document D1 describes a method and device for non-invasive measurement of the 
biological activity of a substantially spherical metabolising particle, wherein the device 
comprises a compartment, capable of comprising a medium and at least one detector 
for measuring the concentration of a metabolite inside the compartment (see 
paragraphs 0022-0026). 

The device of independent claim 1 additionally recites, besides the above features, 
that "said compartment is defined by a diffusion barrier arranged around the said 
spherical metabolising particle to restrict and reduce the diffusive flux of metabolites 
to and from the particle and allowing metabolite transport through the diffusion 
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barrier". A similar distinguishing feature is also present in method claims 36 and 64 
(Article 33(2) PCT). 

Independent claims 48, 68 and 70 are silent with respect of the above distinguishing 
feature(s) and are thus anticipated by document D1 (see paragraphs 0022-0024). 
Only claims 49 to 59 include again said distinguishing feature(s). 

IS: By placing the metabolising particle in a compartment which limits the diffusive 

supply/removal of metabolites, changes in the concentration inside the compartment 
of these metabolites can be better detected and the method becomes more accurate. 
The problem to be solved is thus to provide a device/method for accurate non- 
invasive measurement of biological activity of metabolising particles. 
Documents D2 and D3 also relate to detection of biological activities in a 
metabolising specimen. However, they do not deal with determinations of 
metabolising rate and establishing diffusion gradients by means of a diffusion barrier 
and thus do not disclose a solution for the above problem. Thus an inventive activity 
is acknowledged for claims 1-47, claims 49 to 59 and claims 64-67 (Article 33(3) 
PCT). 

I A: For the assessment of the present claims 1 -70 on the question whether they are 
industrially applicable, no unified criteria exist in the PCT Contracting States. The 
patentability can also be dependent upon the formulation of the claims. The EPO, for 
example, does not recognize as industrially applicable the subject-matter of claim's to 
the uses of human embryos for industrial or commercial purposes (which is intended 
with the present application). 
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Claims amended in response to the First Written Opinion 

1 . A device for non-Invasive measurement of the Individual metabolic rate of a substan- 
S tlally spherical metabolizing particle, which device comprises 



a) at least one compartment, said compartment being defined by a diffusion 
barrier and capable of comprising a medium with a substantially spherical 
metabolizing particle, said diffusion barrier is arranged around the substan- 
tially spherical metabolizing particle to restrict and reduce the diffusive flux 
of metabolites to and from the particle, allowing metabolite transport through 
the diffusion barrier to and/or from the substantially spherical metabolizing 
particle by means of diffusion whereby a metabolite diffusion gradient is al- 
lowed to be established from the substantially spherical metabolizing parti- 
cle and throughout the medium. 
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b) at least one detector for measuring the concentration of a metabolite in- 
side the compartment 

2. The device according to claim 1, wherein the diffusion barrier is constituted by a 
compartment wall having at least one metabolite permeable opening and the medium. 

3. The device according to claim 2. wherein the compartment wall is produced from a 
substantially metabolite impermeable material. 

4. The device according to according to claim 3, wherein the substantially metabolite 
impermeable material has a metabolite diffusion coefficient less than 1 % of the me- 
tabolite diffusion coefficient in water, particularly less than 0.2%, most particularly less 
than 0.05%. 

5. The device according to any of the claims 2-4. wherein the metabolite flux through 
the compartment wall of substantially metabolite impermeable material constitutes less 
than 10 % of the total metabolite flux to the compartment, particularly less than 1%. 
most particularly less than 0.1% 
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6. The device according to claim 3, wherein the substantially gas impermeable material 
is selected from the group of materials of plastics, polymer material, glass material, 
metallic material, and ceramic material as well as combinations thereof. 

5 7. The device according to claim 6. wherein the polymer material Is selected from the 
group of polymers of acetai resins, acrylic resins, cellulosic plastics, fluoropJastics, 
ionomers, parylenes, polamides, polyamlde nanocomposites, polycarbonates, polyes- 
ters, polyimide, polyolefins, polyphenyle sulfides, polysulfones, styrenlc reslns.vinyl 
resins, plastic alloys, muWplayer polymers, epoxy resins, olefins thermoplastic elas- 

1 0 tomers, polyether block amides, polybutadlene thermoplastic elastomers styrenic ther- 
moplastic elastomers, vinyl thermoplastic elastomers, rubber materials such as butadi- 
ene rubber, butyl rubber, bromobutyl rubber, chlorobutyt rubber, polyisobutylene rub- 
ber, chlorosutfonated poluethyiene rubber, epichlorohydrin rubber, ethylene-propylene 
rubber, fluoroelastomere. natural rubbers, neoprene rubbers, nitrile rubbers, polysulfide 

15 rubbers, polyurethane rubbers, silicone rubbers, styrene-butadiene rubbers or co- 
polymers thereof* 

8. The device according to claim 1, wherein the diffusion barrier is constituted by a 
high-viscosity medium. 

20 

9. The device according to claim 8, wherein the high-viscosity medium is due to a high 
concentration of organic solutes selected from the group of dextrans, glycerol, sugars, 
carbohydrates, proteins, and Inorganic salts. 



25 10. The device according to any of the preceding claims, wherein the shape of the 
compartment is selected from the group of a cylinder, a polyhedron, a cone* a hemi- 
sphere or a combination thereof. 

11. The device according to claim 10, wherein the general shape of the compart- 
30 ment is a cylinder. 

12. The device according to any of the preceding claims comprising an insert for 
the adjustment of the transverse dimension of the compartment „ 
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13. The device according to any of the preceding claims; wherein the compartment 
has an adjustable bottom In order to change the dimensions and either in- 
crease or decrease the compartment volume. 

5 14. The device according to any of the preceding claims, wherein the transverse 

dimension is less than 2.5 mm, particularly less than 1.5 mm, more particularly 
less than 500 pm, such as less than 250 pm. 

15. The device according to daim 12 T wherein the transverse dimension of the in- 
<! o sert is less than 1 .5 mm. particularly less than 1 ,0 mm, more particularly less 

than 500 pm, even more particularly less than 300 pm. 

16. The device according to any of the preceding claims wherein the longitudinal 
dimension of the compartment is between 2 mm to 25 mm. particularly between 

15 3 mm to 15 mm. 

17. The device according to daim 2. wherein the metabolite permeable opening is 
constituted by a metabolite permeable membrane. 

20 1 8. The device according to daim 1 7, wherein the metabolite permeable membrane is 
produced from a material comprising silicone, Teflon fluorupolymere, or plastic com- 
pounds such as polyethylene, polypropylene or neoprene. 

1 9. The device according to daim 17, wherein the metabolite permeable membrane is 
25 produced from a material comprising permeable matrixes or porous material such 

as glass, ceramics, minerals, glass or mineral fibers, or precious metal such as gold 
or platinum. 

20. The device according to daim 17, wherein me metabolite permeable membrane is 
30 ' produced from a material comprising silicone. 

21 . The device according to any of the preceding daims, wherein a metabolite perme- 
able layer is arranged in the bottom of the at least one compartment 
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22. The device according to claim 21 P wherein the metabolite permeable layer is pro- 
duced from a material comprising silicone, Teflon fluoropolymers, plastic com- 
pounds such as polyethylene, polypropylene or neoprene. 

5 23- The device according to claim 21 , wherein the metabolite permeable layer Is pro- 
duced from a material comprising permeable matrixes or porous material such as 
glass, ceramics, minerals, glass or mineral fibers, or precious metal such as gold or 
platinum. 

1 0 24. The device according to claim 21 , wherein the metabolite penmeable layer Is pro- 
duced from a material comprising silicone. 

25. The device according to any of the preceding claims 21-24 , wherein the thickness 
of the metaborrte permeable layer is at least 100 pm, particularly at least 300 pm, 

15 and more particularly at least 900 pm. 

26. The method according to any of the preceding claims, wherein the metabolite de- 
tector is placed at the bottom of the compartment 

20 27. The method according to any of the claims 21-28, wherein a metabolite permeable 
layer is placed between the substantially spherical metabolizing particle and the 
metabolite detector. 
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28, The method according to any of the claims 21-27, wherein the metabolite perme- 
25 able layer has a thickness of at least twice the diameter of the substantially spheri- 
cal metabolizing particle. 

29. The device according to any of the preceding claims, wherein the metabolite Is a 



30 



30. The device according to any of the preceding claims, wherein the metabolite is 
oxygen or carbon dioxide. 
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31 . The device according to any of the preceding claims, wherein the detector Is an 
oxygen detector. 

• 32. The device according to claim 31 , wherein the detector for measuring the o>^gen 
5 concentration comprises amperometric oxygen sensors, membrane inlet mass 

spectrometry, microspectrophotometry, or optical oxygen sensing. 
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33. The device according to claim 32, wherein the optical oxygen sensing Is performed 
using a luminophore, particularly an Immobilized luminophore placed inside the 
compartment, more particularly in the bottom, and a detector of luminescence. 



34. The device according to claim 33, wherein the luminophore comprises Ruthe- 
nIum(ll>tris^ t 7-diphenyH t 10-phenatroline per chlorate (Rudpp) immobilised in a 
polystyrene matrix, Ruthenium (II) trte-1 ,7-diphenyl-l jO-phenanthroline chloride, 
Ruthenium(ll>tris(bipyridyl) complex, Tfis (2,2'-bipyridyl dnchloro-ruthenium) hexa- 
hydrate, Ru(bpy). Platinum (ll)-octa-ethyi-porphyrin In polystyrene. Platinum (II)- 
octa^ethyl-porphyrin in po!y(methyl-methacrylate) f Platinum (ll)-octa-ethyl-keto- 
porphyrin in polystyrene. Platinum (ll)-octa-ethyl-keto-porphyrin f Palladium (ll)-octa- 
ethyl-porphyrin in polystyrene, PlatinunM^-ene-dithioIates class of compounds. 

35. The device according to claim 33, wherein the detector of luminescence is a lumi- 
nescence reader, a photomultipller tube or a CCD camera (12). 

36. A non-invasive method for determining the metabolic rate of a substantially spheric 
25 cal metabolizing particle, comprising 

a) providing at least one device as defined in any of claims 1-35, 

b) arranging a substantially spherical metabolizing particle in the medium 
30 of a compartment, 

c) measuring a metabolite concentration inside the compartment obtaining 
a metabolite concentration measure, and 



15 



20 
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d) correlating said metabolite concentration measure to a metabolic rate of 
said substantially spherical metabolizing particle. 

37. The method according to claim 36, wherein metabolite is supplied to the substan- 
5 tially spherical metabolizing particle by diffusion through the medium. 

38. The method according to any of the claims 36-37, wherein the substantially spheri- 
cal metabolizing particle is cultured in the compartment 

1 0 39, The method according to any of the claims 36-38, wherein the metabolite concen- 
* tration Is measured in a volume smaller than the volume of the compartment and/or 
the volume of the medium. 
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40. The method according to any of the claims 36-39, wherein the metabolic rate of 
15 said substantially spherical metabolizing particle is determined by determining a 

metabolite diffusion gradient in the compartment based on the measured metabo- 
lite concentration, and correlating said metabolite diffusion gradient to the metabolic 
rate of said substantially spherical metabolizing particle. 

20 41 . The method according to any of the claims 36-40, wherein at least two measure- 
ments of the metabolite concentration are performed. 

42. The method according to any of the claims 36-41 , wherein the metabolite concen- 
tration is a gas partial pressure 

25 

43. The method according to claim 42. wherein the gas partial pressure is the partial 
pressure of oxygen or carbon dioxide. 

44. The method according to any of the claims 36^13, wherein gas is supplied to the 
30 substantially spherical metabolizing particle by diffusion through the stagnant me- 
dium In the compartment directly from the atmosphere or from a larger volume of 
medium in equilibrium with the atmosphere. 
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45. The method according to any of the claims 36-44, wherein the substantially spheri- 
cal metabolizing particle is selected from the group of an embryo, group of cells, 
such as cancer cell(s) a stem cells, embryonal stem cells, C. elegans or other small 
multicellular organisms. . 

S 

46. The method according to claim 45, wherein the substantially spherical metabolizing 
particle Is an embryo, 

47. The method according to any of the preceding claims 36-46, wherein the meas- 
urement of the concentration of the metabolite is conducted after a temporary 
elimination of .diffusive metabolite supply to the compartment from outside the com- 
partment 

48. A method for regulating metabolite supply to a substantially spherical metabolizing 
particle during culturing, comprising 

providing at least one device comprising a compartment with a medium, 

culturing a substantially spherical metabolizing particle In the medium of 
a compartment. / 

measuring a metabolite concentration inside the compartment obtaining 
a metabolite concentration measure, and optionally 

correlating said metabolite concentration measure to a metabolic rate of 
said substantially spherical metabolizing particle and optionally 

e) regulating the metabolite supply depending on the metabolite con- 
centration measure and/or the metabolic rate of said substantially 
spherical metabolizing particle. 

49. The method according to claim 48, wherein at least one of the devices is as defined 
in any of claims 1-35, 



10 



15 



20 



a) 
b) 

c) 



25 



e) 



30 
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50. The method according to claim 48 or 49, wherein the metabolite is a gas. 

51. The method according to claim 50, wherein the metabolite is oxygen and the meta- 
bolic process is respiration. 

5 

52. The method according to claim 48 or 49, wherein the regulation Is conducted by 
changing the metabolite concentration outside the compartment 

53. The method according to claim 48 or 49, wherein the regulation is conducted by 
1 0 changing the dimensions of the compartment 

54. The method according to claim 53 r wherein the volume is adjusted by Inserting an 
insert 

15 55. The method according to claim 53, wherein the transverse dimensions of the com- 
partment is adjusted by inserting an insert 

55. The method according to claim 53, wherein the volume is adjusted by shifting the 
position of an adjustable bottom of the compartment 

20 

57. The method according to claim 53, wherein the regulation is conducted by changing 
the diffusion barrier of the compartment 

58. The method according to claim 53, wherein the diffusion barrier is changed by 
25 changing the thickness of a compartment wall. 

59. The method according to dalm 53, wherein the regulation is conducted by changing 
the size of at least one opening in the compartment wall. 

30 60. A method for selecting a viable embryo comprising, 

a) determining the metabolic rate of the embryo at least once during culturing , 
and 
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b) selecting the embryo having an optimal metabolic rate. 

61. The method according to claim BO, wherein the determination of the metabolic rate 
Is conducted without causing any change In the growth conditions experienced. by 

5 the embryo. 

62. The method according any of the claims 60-81 , wherein the metabolic rate is 
measured in a device as defined by any of the claims 1-35. 

1 0 63. The method according any of the claims 60-61 . wherein the metabolic rate is de- 
termined by a method as defined in any of claims 36-47. 

64. A non-Invasive method for determining the metabolic rate of a metabolizing particle, 
comprising 



15 



20 



25 



a) providing at least one device as defined in any of daims 1-35, 

b) cuituring a metabolizing particle in the medium of a compartment, 

c) reducing metabolite supply to the medium during at least a part of the 
cuituring period, 

d) measuring a metabolite concentration inside the compartment obtaining 
a metabolite concentration measure after the metabolite supply has 
been reduced, and 

e) correlating said metabolite concentration measure to a metabolic rate of 
said substantially spherical metabolizing particle. 



30 65. The method according to claim 64, wherein the metabolite is oxygen and the 
metabolic rate is the respiration rate. 



66. The method according to claim 64, wherein the oxygen supply is reduced to zero. 
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67. The method according to claim 64, wherein the gas partial pressure measure in the 
compartment has been obtained during the period of reduced oxygen supply 

68. A culture device for cutturing a metabolizing particle, which device comprises at 
least one compartment, said compartment being defined by a diffusion barrier and ca- 
pable of comprising a medium with a metabolizing particle, said diffusion barrier allow- 
ing metabolite transport to and/or from the metabolizing particle by means of diffusion, 
whereby a metabolite diffusion gradient is allowed to be established from the metabo- 
lizing particle and throughout the medium. 

69. The device according to claim 68, wherein said device has one or more of the fea- 
tures as defined in any of daims 1-35. 

70. A method for cutturing a metabolizing particle, said method comprising 

a) providing at least one device as defined In any of claims 68-69, 

■ « 

b) arranging a metabolizing particle In the medium of the compartment, 
and 

c) cutturing the metabolizing particle. 



25 
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